The paper aims to evaluate the potential of using aerial images captured from UAV's, when compared 
INTRODUCTION
Today, modern imaging and image processing facilities offer useful agricultural solutions and viable information that can be used to determine the optimal inputs for crops. Europe's energy provision is at the centre of the political debate and will probably remain there for the coming decades (European Commission, 2008) . Biofuels are one of the options that are currently pursued to possibly provide a partial contribution to the energy equation (Marjin, et all., 2009) . Approximately 35 million hectares of rapeseed are grown around the world, of which nearly one third is in Europe. The total area has grown over the past 10 years by about 10 million hectares, especially in North America, but also in Europe and China (FaoStat). Modern airborne imaging technology based on unmanned airborne vehicles (UAVs) offers unprecedented possibilities for measuring our environment (Ferry B. et all, 2013) . For many applications, UAV-based airborne methods offer the possibility for cost-efficient data collection with the desired spatial and temporal resolutions. An important advantage of UAVbased technology is that the remote sensing data can be collected even under poor imaging conditions, that is, under cloud cover, which makes it truly operational in a wide range of environmental measuring applications (Ejia H. et all, 2013) . Precision agriculture aims to make the use of farming inputs more spatially and timely efficient. Nitrogen fertilizers are one of the main farming inputs in plant production, and the yield is sensitive to its dosage. An insufficient dose of the nitrogen fertilizer leads to low yield amounts and often also to low yield quality. An excess of nitrogen, on the other hand, introduces a risk of a flattening of the growth, causing yield losses (Jere K, et all, 2013) . The objective of the research was to evaluate the potential use of aerial images taken with UAVs compared to satellite imagery in the monitoring of rapeseed culture. Thus, it is proposed to bring to the forefront the two methods and determine which of them is the closest representation of the real number of plants and to estimate the production.
MATERIALS AND METHODS

Information about the study area
The area planted with rapeseed is 2.33 ha. It was sown on 25 August 2016 PR46w14 hybrid, 2.5 kg/ha with 20 kg/ha of microelements. It was treated with Folicur which has the active substance tebuconazole 0.5/ha, then in the spring with 300 kg of nitrogen per ha (100 kg of active substance per ha) and herbicide with Galera 1l/ha and Salsa 250 ml/ha. In autumn, it has been herbicide-treated with Select, and after the flowers have fallen, a fungicide and insecticide treatment has been performed, to ward off against the attack of aphids or wasps.
Classic method for determining production
The classic method involved counting the plants per square meter using the metric frame on the whole surface. The following determinations focused on the number of branches/plant, number of silks, number of berries and grain mass with 5 repetitions for each identified class. Determinations took place in the field and laboratory.
Acquisition of aerial images
The satellite imaging method involves taking pictures from different satellites and identifying the one that has the best resolution for counting plants and identifying areas with different plant densities (Levent B, et all, 2015) . In our case, the satellite images were taken by the Airbus 2017-Pleiades 1.5m multispectral at the closest approximated time to when the drone images were made (Herbei M.V. et all, 2015) . The method of taking pictures with the drones involves drawing up an aero photography plan where the specific flight parameters for optimal summaries are set in the Precision Flight software. Those being: the height of the flight and the number of lanes, as to encompass the entire area and the provide best resolution. Also, at this stage the photo overlap is set to reduce image deformations. (Popescu G. et all, 2017) . For a 1-2 cm precision, GCP control points were previously measured by the Trimble RTK GPS. These points were marked on the ground with white-cross-shaped targets. For the flight, we used the Phantom 3 Professional drone which was equipped with a 1/2.3" CMOS sensor with a 20mm lens and f/2.8 focus and ISO range of 100-1600. This drone is equipped with a Gimbal to eliminate deformation from the 3-axis (pitch, roll, and deviation), leaving the K-axis in the horizontal plane to be offset by the program by correctly repositioning each image that makes up the orthophoto.
Image processing
Image processing involves drawing orthophotos based on drone images, as well as the pixel classification of images obtained from the two methods. The orthophoto was done with the professional Precision Mapper program, which was provided with the coordinates of the 4 GCPs. In terms of image classification, the supervised and unsupervised methods were used in the LeoWorks 4.0 software and Python programs with custom functions to count the pixels in each class. Both images were categorized by the same algorithm and using the same legend.
Yield determination
The classic formula for determining production is the following: P = number of plants * number of silicones * number of silicone grains * TGM, for which we used the data determined from the classic method. (TGM-Thousand grain mass). Further, for the estimation of the yields we used the surfaces and yields resulted from each method, according to the following formula:
, where P i = Yield for each class, and S i = The area occupied by each class.
RESULTS AND DISCUSSIONS
The drone flight was conducted at an altitude of 45m on 2 lanes and 411 photographs were obtained, covering a surface of 2.33 ha. All the pictures were entered into the Precision Mapper processing software and the orthophoto was obtained automatically, then the georeferencing was made by inserting the coordinates measured with the GPS for the GCP points. The flight was conducted on May 3, 2017 (Figure 2a) , and the satellite image was taken on April 23, 2017 (Figure 3a) , this being the closest to the date of the flight and a low cloud cover. Following the orthophoto acquisition, together with the satellite image, the photos were classified supervised in 5 classes according to the plant density (Figures 2b, 3b) . The legend after which classification was made can be seen in the figure below. (Table 1 Following the classifications, we went into the field and we identified the 5 classes with different plant densities and we performed 5 repetitions from each class and the rest of the parameters in the yield formula (Table 2) . Thus, the estimated outputs for each class for both methods are shown below (Table 3) . The harvest was 2800 kg/ha. It is to be noted that the estimated production using the drone method is the closest to the classic measurement, the margin of error being 3.88%, with 6.84% in the case of the satellite (Figure 1 ). Differences between the two methods are not statistically assured.
CONCLUSIONS
It has been found that the orthophoto image made using drone images has much better resolution than the satellite image. Following the classification of images, the drone is the closest to the results of the conventional method, the difference being 3.88%.
With the drones, we were able to fly over the exact measurement range, while the satellite could not take pictures exactly at the desired date, the images were cloudy and unable to be interpreted. The advantage of drones is that the whole process took 20 minutes on a single battery, and the costs involved were just the cost of transportation to the plot location, while satellite image with a resolution of more than 1.5m costs about 100 euros/ha which makes it a very costly method. Satellite images cannot be used in this situation, but can be used for other types of applications, such as large-scale fertilization plans. 
